South Asian population suffer a particularly wide range of infectious diseases among which TB and HIV appear to produce most profound influence across various dimensions of social life, healthcare and the economy. Although the countries in this region have a relatively lower prevalence of HIV/AIDS compared to other developing regions until now, the future looks rather bleak in terms of preparedness for emerging healthcare realities.
PrePrints to healthcare resources, degree of exposure to certain diseases and environmental factors.
Undeniably, it is unlikely for even the most advanced healthcare systems to be able to take into account these various determinants mostly because some of them fall outside the scope and capacity of health system itself. With a view to address this shortcoming, The
Commission on Social Determinants of Health (CSDH) was established by WHO in March 2005 to support countries and global health partners to help address the social factors leading to illness and health inequality [1, 2] . The commission aimed to draw attention of the research sector, governments and the academia to the social determinants of health and in creating better social conditions for health, particularly among the most vulnerable segments of the society [55] . Studies have shown that a major share of health problems is attributable to the integrated and overlapping socio-economic factors e.g.
income stability, household food security, education status, wealth, deprivation [4, 18, 40, 74] .
The major social determinants that make countries vulnerable to infectious disease epidemics include poverty, illiteracy, gender inequality and rapid urbanization. All of these factors are pervasive across South Asia and remained largely unaddressed till today.
Even though chronic non-communicable diseases (NCDs) are rapidly emerging in this region, infectious diseases still contribute to a significant portion of all disease burden [63] , among which tuberculosis(TB) and HIV/AIDS appear to be the most important ones. The underlying causes of these diseases are diverse and run deep into economic and social systems. Studies have suggested that TB patients were concentrated in areas with high population density, poor environmental and sanitation conditions [59] [60] , and that treating HIV and AIDS is an action not only against the disease, but more about addressing the social and economic roots. Studies have found that incidence rates are clearly higher in areas with average and lower socioeconomic levels and concluded that TB-HIV co-infection is a disease of social complexity, and the methods of elimination are limited not merely to health, but also on improving housing, transportation and nutrition [57] .
Though the rates of HIV and AIDS are still low compared to other developing regions, South Asia remains a high risk zone owing to inadequate concern regarding the social determinants. HIV have contributed to the rapid rise in the incidence and prevalence of tuberculosis, and TB/HIV co-infection has been found to reduce the effectiveness of DOTS(Directly Observed Treatment, Short-course) programs in South Asia [54, 61, 62] . HIV PrePrints significantly reduces the immune response to TB and increases vulnerability to TB infection. Thus the co-existence of TB/HIV leaves individuals at greater risk than any of the two diseases alone [33] since the patients already infected by TB faces a greater risk of being infected by HIV, and vice versa. The incidence of TB/HIV co-morbidity is very likely to increase in the near future since South Asian countries have very high rates of tuberculosis infection (Figure 1) . This increase will further reduce the efficacy and success of both the anti-retroviral therapy (ART) and DOTS. Studies found that incidence rates are clearly higher in areas with average and lower socioeconomic levels and have concluded that TB-HIV co-infection is a disease of social complexity. Experience from Brazil demonstrates that the methods of elimination of certain risk factors are limited not merely to health, but also on improving housing, transportation and nutrition [57] .
TB epidemic in South Asia
Tuberculosis is highly prevalent among all South Asian countries (Figure 1) . Once thought to be under control in some countries, TB has bounced back in full force along with the emergence of multi-drug resistant (MDR) and extensively drug resistant (XDR)
varieties. Prevalence of TB is greatly influenced by individuals' income status, and has strong impacts on economic productivity as well [58] . It is also one the major diseases of poverty affecting the most vulnerable groups of the world's population and more than 90 percent of the global tuberculosis cases and deaths occur in the developing world [20] [21] [22] [23] .
The co-existence of TB and HIV along with the increasing rate of the MDR and XDR type tuberculosis are creating enormous pressure on healthcare systems [31] . South Asian countries are struggling to control tuberculosis through the implementation of WHO's DOTS (directly observed therapy short course) strategy [24] . Poor healthcare infrastructure, staff shortages, inadequate funding, lack of awareness about the strategy among private practitioners remain the main constraints to the success of DOTS program in South Asia [24, 25] . In 2007, Bangladesh ranked sixth in the world with an incidence of 353,000 [28] . The National Tuberculosis Control Programme of Bangladesh first adopted the DOTS strategy in 1993 and since then program rapidly expanded to almost all areas of the country reaching 100 percent coverage in 2006 [30] . Though India had a National India is also facing a converging dual epidemics of TB and HIV and the National AIDS Control Organization has taken a decision to routinely offer HIV testing to all diagnosed TB patients in the high-prevalence states [34] . In 1995, the National Tuberculosis Control
Program of Nepal adopted the DOTS strategy and since then the private health care providers are encouraging tuberculosis suspect patients to seek care from this program [26] . Nepal lies between two high TB burden countries, India and China, which together account for one-third of the world's TB cases [27] .The DOTS centers in Nepal provides free-of-charge treatments that include two months of intensive treatment under direct observation and six months treatment in continuation phase. Tuberculosis is also a huge public health issue in Pakistan and it ranks fifth among high tuberculosis burden countries in the world. Though the DOTS strategy was implemented in Pakistan in 2001, the detection and treatment programs in the country suffer many constraints owing to complex emergency situations including humanitarian crises and conflicts [63] .
Prevalence of MDR and XDR strains are also high in Pakistan. It is true that improved diagnosis and treatment through the DOTS strategy have saved millions of lives, however, their impact on TB incidence has been unsatisfactory and the prevalence remains overwhelmingly high in most South Asian countries.
HIV/AIDS trajectory in South Asia
South Asian countries have relatively low estimated national HIV prevalence rates, but prevalence is growing rapidly among groups at high risk such as sex workers and their clients, men having sex with men (MSM), and injecting drug users and their partners. 
Understanding the major social determinants of TB and HIV in South Asia
Growing awareness of the importance of social determinants of health in other areas, particularly HIV/AIDS, has stimulated interest in the role of these determinants for other communicable diseases such as TB [64] . The determinants are expected to vary PrePrints substantially in degree and nature, among and within countries due to structural differences in social and economic systems. In the context of South Asia, the key determinants appear to be those surrounding various types of inequalities, poverty, food insecurity, malnutrition, religious and cultural issues. This section aims to clarify the links between the determinants and diseases by gathering information past researches.
Poverty, food insecurity and malnutrition
Globally, the year 2010 witnessed more TB cases of than ever before, and a relentless clustering among disadvantaged groups suffering from abject poverty and food insecurity [64] . South Asia is one the worst performing regions in the world in its effort to improve food security and reduce poverty (Figure 3) , which to considerable extent accounts for the exceptionally high prevalence of TB. It has the highest number of undernourished children and the second highest rate of people suffering from chronic hunger (~336 million). Prevalence of TB in different economic groups vary inversely with their economic levels even within the same country. Studies in India [65] and Bangladesh [66] showed that prevalence of TB was respectively 3 and 6 times higher among the households with lowest socioeconomic status compared to the ones with highest socioeconomic status. Malnutrition is also an important factor in the high mortality and morbidity from TB in population vulnerable to food shortage; and high prevalence of TB further aggravates the situation of malnutrition and HIV [67] . Evidence suggests that there is a potentially destructive cyclical relationship between food insecurity and HIV.
According to UNAIDS, undernutrition and food insecurity enhances the burden of AIDS which in turn contributes to greater impoverishment and economic insecurity. Food insecurity is commonly associated with elevated stress and mood disorder, which leads to increased drug abuse and heightens the risk of HIV transmission.
Inequality
In spite of advance care and treatment HIV endemic is still a high matter of concern in developing countries. One of its major reason can be identified is structural inequality in the society. And this structural inequality refers to all those segment of society who face 
Religion and culture
Religion has a strong influence on the diet and health behaviour of south Asian population. The causes of AIDS is essentially viral, but it often raises issues that touch Besides that, being a physician is also seen as a controversial career path for women in some societies. These issues are purely social that passes down through generations.
Social workers can be more effective than health practitioners to deal with such complicacies, because people will communicate with less hesitation and have more confidence in them. Leveraging community-based awareness building programs can also prove to be instrumental in increasing awareness about diseases especially about controversial ones (e.g. HIV/AIDS) among illiterate people who otherwise are misguided by rumors.
Frameworks for action
The concept of SDOH is relatively new to healthcare system in South Asia. Thus the main barrier to address the social-determinants of TB and HIV is the scarcity of knowledge and understanding of the pathways through which these determinants affect various aspects of health. More epidemiological researches are required to explore the determinants and their complex nexus to health and diseases. At the same time, policies must focus on addressing the at-hand challenges of widespread poverty, hunger, malnutrition and inequalities. Though the prevalence of HIV/AIDS is still under control, the situation is likely to worsen in near future as the rate of TB is still high. Unlike AIDS, PrePrints healthcare development is hard choice for governments in developing countries, and the private sector is also unlikely to intervene in areas where there is little or no chance for economic return. This limitation can partially be overcome by creating more social enterprises and welfare organizations. Besides food security and malnutrition, developing poverty reduction strategies is another imperative to combat TB and AIDS in South Asia.
A study based on the data from Demographic Health Survey (DHS, 2006) in India concluded that TB control strategies should be targeted to the poorest populations that are most at risk, and should address the most important determinants of disease such as malnutrition and living conditions [68] . In addition, since the problems are fundamentally interdisciplinary in nature, solutions should therefore come from joint collaboration among mass media, sociologists, anthropologists and epidemiologists. Successful implementation of such measures would require strong political will and financial and logistical support.
A food security approach to HIV
From the aforementioned information about the linkages between food insecurity and AIDS it is clear that food insecurity is both a determinant and consequence of HIV/AIDS.
Integration of income generation and food security related targets into HIV/AIDS treatment programs is essential to curb the spread of HIV/AIDS in South Asia. Regional disparities in food availability and accessibility must be resolved by promoting a more efficient and diverse food and agricultural system. Special focus should be given on tackling gender inequality issues at the same time since women commonly suffer discrimination in food, education and health rights. A study conducted among university students in Africa observed that women are more prone to engaging in risky sexual behaviors based on hunger than men, and suggested that intervention techniques addressing gender-based inequities will play an important role in improving the health and well-being of HIV/AIDS patients and preventing transmission of HIV [69] . The gender dimensions of food security must be given a special priority. Women plays a pivotal role in maintaining household food security especially for the children and elderly members who require special care. In rural areas, female-headed small-scale farms face hardships to access to land, credit, information and technologies, which results in lower PrePrints productivity and increased food vulnerability. Such issues must also be included in a broader national food security agenda.
Conclusion:
This paper provides some insight on the current situation of TB and HIV/AIDS and their underlying social determinants. Growing evidences suggest that progress in control of TB and HIV/AIDS will require increasing attention not only on their clinical aspects, but also on the social determinants such as income and food security, equality access to healthcare, religious and cultural preferences that influence health behaviour. It also highlights the fact that South Asian countries need to develop a multidisciplinary healthcare framework which will recognize these determinants as an integral part of the long-term TB and HIV prevention strategies.
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